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ENTER APPROPRIATE BASIC FEE AMOUNT = 


$ 


890.00 




Surcharge of SI 30.00 for furnishing the oath or declaration later than □ 20 
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(if applicable) 
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0.00 




n TOTAL FEES ENCLOSED = 


s 


1020.00 






Amount to be: 
refunded 


$ 






Charged 


$ 





_ to cover the above fees. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ^ 



In re Patent Application of 

LEIBER, J. et al. Atty. Ref.: 35-222 

Serial No. Unknown Group: 

National Phase of: PCT/EPOO/04676 
International Filing Date: 23 May 2000 

Filed: Herewith Examiner: 

For: DATA STORAGE MEDIUM 



January 9, 2002 



Assistant Commissioner for Patents 
Washington, DC 20231 



Sir: 

PRELIMINARY AMENDMENT 

Prior to calculation of the filing fee and in order to place the above identified 
application in better condition for examination, please amend as follows: 
IN THE SPECIFICATION 

Page 1 , after the title insert the following: 

- This application is the US national phase of international application 
PCT/EPOO/04616 filed 23 May 2000 which designated the U.S. --. 
IN THE CLAIMS 

Please substitute the following amended claims for corresponding claims 
previously presented. A copy of the amended claims showing current revisions is 
attached. 

3. (Amended) The data storage medium as claimed in claim 1 , characterized in 
that the dye comprises one or more of the substances selected from the following 
group: cyanines, phthalocyanines. 



LEIBER, J. et al. 
Serial No. Unknown 

4. (Amended) The data storage medium as claimed in claim 1 , characterized in 
that the refractive index of the polymer carrier (1 :1 1) can be changed locally by heating. 

6. (Amended) The data storage medium as claimed in claim 1 , characterized In 
that the information carrier is set up so that the frequency range of a read beam for 
reading information from the polymer carrier (1) is different from the frequency range of 
a read beam for reading information from the dye layer (2). 

7. (Amended) The data storage medium as claimed in claim 1 , characterized in 
that the information carrier comprises two or more polymer carrier plies (10) through 
which information units may be read from a preselected polymer carrier ply (10) and, 
optionally, written to a preselected polymer carrier ply (10). 

10. (Amended) The data storage medium as claimed in claim 8, characterized in 
that the refractive index of the adhesion layer (12) differs only slightly from the refractive 
index of the polymer carrier (1 1). 

11. (Amended) The data storage medium as claimed In claim 1 , characterized in 
that the polymer carrier comprises a polymer film (11). 



LEIBER, J. et al. 
Serial No. Unknown 



REMARKS 



Attached hereto is a marked-up version of the changes made to the claims by the 
current amendment. The attached page is captioned " Version with markings to show 
changes made ." 

The above amendments are made to place the claims in a more traditional 



ARC:lmy 

1 1 00 North Glebe Road, 8th Floor 
Arlington, VA 22201-4714 
Telephone: (703) 816-4000 
Facsimile: (703)816-4100 



format. 



Respectfully submitted. 




Arthur R. Crawford 
Reg. No. 25,327 



LEIBER, J. et al. 
Serial No. Unknown 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

3. (Amended) The data storage medium as claimed in claim 1 [or 2], 
characterized in that the dye comprises one or more of the substances selected from 
the following group: cyanines, phthalocyanines. 

4. (Amended) The data storage medium as claimed in [any of claims 1 to 3] 
claim 1 , characterized in that the refractive index of the polymer carrier (1 :11) can be 
changed locally by heating. 

6. (Amended) The data storage medium as claimed in [any of claims 1 to 5] 
claim 1 . characterized in that the information carrier is set up so that the frequency 
range of a read beam for reading information from the polymer carrier (1) is different 
from the frequency range of a read beam for reading information from the dye layer (2). 

7. (Amended) The data storage medium as claimed in [any of claims 1 to 6] 
claim 1 . characterized in that the information carrier comprises two or more polymer 
carrier plies (10) through which information units may be read from a preselected 
polymer carrier ply (10) and, optionally, written to a preselected polymer carrier ply (10). 

10. (Amended) The data storage medium as claimed in claim 8 [or 9], 
characterized in that the refractive index of the adhesion layer (12) differs only slightly 
from the refractive index of the polymer carrier (11). 

1 1 . (Amended) The data storage medium as claimed in [any of claims 1 to 1 0] 
claim 1 ■ characterized in that the polymer carrier comprises a polymer film (1 1). 
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Data storage medium 

The invention relates to a data storage medium having 
an optical information carrier which comprises a 
5 polymer carrier set up to store information. 

DE 298 16 802 describes a data storage medium having an 
optical information carrier which comprises a polymer 
film. As material for the polymer film, polymethyl 

10 methacirylate and also a polymer film sold by 
Beiersdorf AG under the designation "Tesafilm 
kristallklar" , which comprises biaxially oriented 
polypropylene, are specified. In the data storage 
medium, the polymer film is wound spirally in a 

15 plurality of plies onto a winding core, with an 
adhesion layer between each pair of adjacent plies. 
Information may be written to the data storage medium 
by locally heating the polymer film using a write beam 
of a data drive, as a result of which the refractive 

20 index and thus the reflecting power (reflectivity) at 
the interface of the polymer film are locally changed. 
This can be detected using a read beam in the data 
drive. By focussing the write beam or read beam, the 
information may be written to or read from, 

25 respectively, a specific preselected ply of the 
information carrier. The winding core may be optically 
transparent and may in its center have a recess which 
serves to accoitiraodate the read/write device of a data 
drive. The read/write device is moved relative to the 

30 data storage medium, whereas the data storage medium is 
stationary, so there is no need for the data storage 
medium to be balanced to take account of rapid 
rotational movement. 

3 5 With the existing data storage medium it is already 
possible to achieve very high storage densities. A 
further increase in the storage density is, however, 
desirable . 
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It is an object of the invention to provide a data 
storage medium having an optical information carrier 
which comprises a polymer carrier set up to store 
information, wherein the fundamental possibility exists 
5 of an increase in the storage density. 

This object is achieved by means of a data storage 
medium having the features or claim 1. Advantageous 
embodiments of the invention are evident from the 
10 dependent claims . Claims 14 to 16 relate to uses of 
such data storage media. 

The data storage medium of the invention has an optical 
information carrier which comprises a polymer carrier 

15 set up to store information. The optical information 
carrier further comprises a layer which comprises a dye 
and can be optically changed locally in order to store 
information. In principle, the data storage medium may 
already have been written with information by the 

20 manufacturer; this applies both to the polymer carrier 
and to the dye layer. It is, however, also conceivable 
to configure the optical information carrier in such a 
way that a user is able to input information into the 
data storage medium, utilizing the polymer carrier 

25 and/or the dye layer. 

Because the data storage medium comprises not only the 
polymer carrier set up to store information but also an 
additional layer which may be used to store 
30 information, in principle a very high storage density 
may be achieved. Embodiments particularly advantageous 
for this purpose are elucidated later on. 

Preferably, the dye can be at least partly bleached out 
35 by means of a write beam. In this case, data 
{information units) can be written into the dye layer 
by locally bleaching out the dye in accordance with the 
information that is to be input, using intensive laser 
pulses, for example. The area for one stored 



information unit typically has a diameter or a side 
length of approximately 1 yua. As a result of the 
partial or complete bleaching-out of the dye, the 
optical properties at the affected site change 
distinctly, and this may be detected by a suitable read 
beam. If, for example, the frequency range of the read 
beam is attuned to the absorption range of the dye, the 
absorption of the read beam at a bleached-out site is 
less than in its vicinity, where there is dye. If, 
after penetrating the dye layer, the read beam is 
reflected at an interface of the information carrier, 
therefore, a distinct read signal is produced by the 
bleached-out sites. Additionally, changes in the 
absorption activity owing to the wavelength dependency 
of the refractive index, which is particularly strong 
in the region of an absorption band, result in changes 
in the refractive index. This gives rise locally to 
changes in reflectivity, and the phase position of a 
read beam is also influenced. All of this may be 
utilized in order to obtain a read signal. 

The dye may be, for example, a cyanine, a 
phthalocyanine or a mixture of such substances. 
Cyanines and phthalocyanines are currently used in 
writable CDs. Further examples of the dye are eosin, 
and eosin B. Besides the dye, the dye layer may also, 
comprise other substances; for example, a binder - in 
this context, one advantageous embodiment is elucidated 
later on below. 

In one preferred embodiment of the invention, the 
refractive index of the polymer carrier can be changed 
locally by heating. A polymer carrier having this 
property may be designed, for example, in the form of a 
stretched polymer film, which, for example, is 
pretensioned in two directions perpendicular to one 
another within its plane during production. Suitable 
material for the polymer film includes, for example, 
polymethyl methacrylate (PMMA) or, in particular. 



biaxially oriented polypropylene (BOPP) , although other 
materials are also possible. Using a write beam, 
information \inits can be written to an information 
carrier comprising a polymer carrier of this kind. In 
the case of a stretched polymer film, a high energy 
density is stored in the film material. By depositing a 
relatively small amount of energy per unit area, using 
a write beam, it is then possible to obtain a sharp 
change in material (for example, a densif ication of 
material) by ref osrmation, resulting in a local change 
in the refractive index and in a change in the optical 
path length in the material. In this way it is 
possible, for example, to achieve a change in the 
refractive index in the order of magnitude of 0.2 in 
the area locally heated by the write beam, and to do so 
over an area for a store inforroation unit with a 
diameter or side length of approximately 1 \aci. This 
leads to a change in the local reflectivity, which is 
readily detectable by means of a read beam. The details 
of the local optical change in the polymer carrier on 
storage of information therefore differ from those 
associated with the storage of information in the dye 
layer . 

The polymer carrier may be assigned an absorber which 
is set up to absorb, at least partly, a write beam and 
to emit the generated heat, at least partly, locally to 
the polymer carrier. The absorber comprises, for 
example, dye molecules, which are present in the 
polymer carrier or in a layer adjacent to the polymer 
carrier, for example, an adhesion layer (see below) or 
else the above- elucidated dye layer, and permits a 
local heating of the polymer carrier, sufficient to 
change the refractive index, for a relatively low write 
beam intensity. 

A further advantage of the invention is manifested if 
the information carrier is set up so that the frequency 
range of a read beam for reading information from the 



polymer carrier is different from the frequency range 
of a read beam for reading information from the dye 
layer. With this embodiment it is in fact possible for 
the dye layer to have stored in it, or to have had 
stored in it, data which can be detected only using a 
read beam whose frequency range has been attuned, for 
example, to the absorption in the dye, with the dye 
being virtually transparent to other frequency ranges. 
For instance, it is possible to use such a data storage 
medixam in a drive atttined to it which has a read device 
and, optionally, a write device, the read device 
operating with a read beam whose frequency range is set 
up only to read information from the polymer carrier 
but not to read information from the dye layer. In the 
dye layer, therefore, it is possible to accommodate 
hidden data which cannot be read with the elucidated 
drive, something which offers advantages in certain 
application environments. If, on the other hand, the 
data storage medium is used in a drive which has a read 
device and, optionally, a write device, the read device 
operating with read beams whose frequency ranges have 
been set up to read information from the polymer 
carrier and to read information from the dye layer, 
this drive can be used to recognize all of the stored 
data, and it is possible to utilize the advantage that 
the data storage medium of the invention offers a 
particularly high storage density. 

In one preferred embodiment of the invention, the 
information carrier comprises two or more polymer 
carrier plies (preferably polymer film plies) through 
which data or information imits may be read from a 
preselected polymer carrier ply and, optionally, 
written to a preselected polymer ply. Preferably, there 
is an adhesion layer between each pair of adjacent 
polymer carrier plies, in order to fix the polymer 
carrier plies to one another. A suitable adhesion agent 
is, for example, an acrylate adhesive which is free 
from gas bubbles and is crosslinked, for example. 



chemically or by irradiation with UV or electron beams. 
If the refractive index of the adhesion layer differs 
only slightly from the refractive index of the polymer 
carrier, disruptive reflections of a read beam or write 
beam at a boundary layer between a polymer carrier ply 
and an adjacent adhesion layer are minimized. It is 
particularly advantageous if the difference in 
refractive indices is less than 0.005. An existing 
difference in refractive indices may, however, be 
utilized for the purpose of formatting the data storage 
medium. In one preferred einbodiment, at least one 
adhesion layer is set up as a dye layer, which can be 
optically changed locally for the purpose of storing 
information. It is also possible for two or more, or 
all of the, adhesion layers between polymer carrier 
plies to be provided as layers of this kind for storing 
information. This construction of the data storage 
medioim is particularly compact, since the adhesion 
layers are utilized not only for bonding the polymer 
carrier plies but also, at the same time, for 
info3rmation storage. In addition, the adhesion layers 
may comprise the abovementioned absorber which is set 
up so as to absorb heat from a write beam and emit it 
to the polymer carrier. 

As the polymer carrier, it is possible to use plate 
material . As already mentioned, the polymer carrier may 
alternatively comprise a polymer film, made of 
biaxially oriented polypropylene (BOPP) , for example. 
In this case, in one preferred embodiment the 
information carrier is wound in a spiral fashion, onto 
an optically transparent winding core, for example, 
which has a recess in its central region. In this case 
there is preferably an adhesion layer between each pair 
of adjacent polymer film plies or winds, said adhesion 
layer containing dye for the purpose of storing 
information. In other words, therefore, the information 
carrier has a coherent adhesion layer which is wound in 
a spiral fashion in exactly the same way as the polymer 



film. For example, from 10 to 3 0 polymer film plies may 
be woxind, or else a greater or lesser number. With a 
polymer film thickness of between 10 im and 100 im, 
preferably below 50 |im or aroixnd 35 \m, the information 
can be separated from one another with good resolution 
on different polymer film plies or on different dye 
plies of the adhesion layer by means of read/ write 
devices that are known, for example, from DVD 
technology. The adhesion layer may, for exaii5>le, have a 
thickness in the range between 1 \m and 40 pm, 
preferably below 25 jim. 

If the data storage medium with spiral-wound 
information carrier has an optically transparent 
winding core which has a recess in its central area, it 
is possible to arrange in said recess a read device 
and, optionally, a write device of a drive that is 
attixned to the data storage mediiim and to move said 
device (s) relative to the data storage medium, while 
said data storage mediiam is stationary, in order to 
read or write information. A stationary data storage 
medium has the advantage that it does not have to be 
balanced in order to allow high rotational speeds, 
which has favorable consequences for the production 
costs . 

In the text below, the invention is described in more 
detail with reference to embodiment examples. The 

drawings show, in 

Figure 1, in parts {a) and (b) , diagrammatic 
representations of two steps for the writing 
of information to a data storage medium of 
the invention, and in 

Figure 2, a data storage medium of the invention having 
a spiral-wound optical information carrier, 
in diagrammatic perspective representation, 
with parts of a drive attuned to the data 
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storage medium disposed in a recess in the 
central area of the data storage medium. 



Figure 1 illustrates the basic construction of the data 
5 storage mediTim of the invention, diagrammatically . Two 
plies of a polymer carrier 1 have been drawn in, with a 
layer 2 between them. 

The polymer carrier 1 is set up to store information. 

10 It may be configured, for example, as a polymer film 
made of biaxially oriented polypropylene which, when 
heated locally, contracts in the area exposed to the 
elevated temperature, and changes its refractive index 
in that area. This leads to a local change in 

15 reflectivity and may be detected by way of a read beam, 
as already elucidated earlier on. 

The layer 2 comprises a dye which can be optically 
changed locally for the purpose of storing information. 

20 Suitable dyes are, for example, cyanines and 
phthalocyanines which are bleached out on intensive 
exposure to light. Light of any frequency range which 
falls into the maximum of the absorption of the dye 
used is particularly effective. This is because, in 

25 this frequency range, depending on the concentration of 
the dye used, the light is to a large extent or even 
completely absorbed, leading to destruction of the dye 
and thus to a change in the optical properties of the 
layer 2 at the point considered, as already elucidated 

30 earlier on. 

Figure 1(a) shows how three write beams 3 in the form 
of intense laser pulses are focussed on three sites of 
the layer 2 in order to beach out the dye there and, in 
35 that way, to write information to the layer 2. The 
result is depicted in figure 1(b). At the three 
sites 4, the dye has been bleached out, which may be 
detected by a read beam for the purpose of reading the 
information. 



Depending on the nature of the change in the local 
optical properties in the polymer carrier 1 and in the 
layer 2, write and/or read beams of different kinds - 
in particular, of different power or different 
wavelength - are required to write and/ or read 
in.f ormation for the polymer carrier 1 and for the 
layer 2 . 

In figure 1(a), three write beams 3 have been drawn in. 
They may be used simultaneously. Also conceivable is 
the use of a mask which transmits the write beam light 
only at specified sites, or an optical imaging of an 
intensive light source onto the layer 2, so that 
exposure occurs there at specified sites; write 
techniques of this kind are especially suitable for 
data storage media which are fully or partly prewritten 
by a manufacturer, especially in the case of a nonwound 
information carrier or in the case of a wovmd 
information carrier prior to winding. Another 
possibility is to operate with a single write beam 
which is directed sequentially onto the desired sites 
in the layer 2, in respect of which an example is 
elucidated later on. 

Figure 2 shows in diagrammatic representation a data 
storage medium D and a read/write device S of a drive 
that is attuned to the data storage medium D. The data 
storage medixim D comprises a number of plies 10 of a 
polymer film 11 which has been wound in a spiral 
fashion onto an optically transparent, sleeve-like 
winding core. For ease of comprehension, the winding 
core has not been depicted in figure 2; it is located 
inside the innermost ply 10. To aid illustration, the 
individual plies 10 of the polymer film 11 have been 
shown in figure 2 as concentric rings, despite the fact 
that the plies 10 have been formed by winding the 
polymer film 11 in a spiral fashion. Between each pair 
of adjacent plies 10 of the polymer film 11 there is an 
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adhesion layer 12, the adhesion layers 12 extending 
spirally like the polymer film 11 and therefore being 
interconnected. For reasons of clarity, the adhesion 
layers 12 have been drawn in figure 2 in an increased 
thickness which is not to scale. 

The polymer film 11 corresponds to the polymer carrier 
in figure 1 and serves as the information carrier. A 
further component of the information carrier is formed 
by the coherent adhesion layers 12, which comprise a 
dye, can be optically changed locally for the purpose 
of storing information, and correspond to the layer 2 
in figure 1. 

In the embodiment example, the polymer film 11 consists 
of biaxially oriented polypropylene and prior to 
winding has been pretensioned (stretched) in both 
surface directions , The polymer film 11 has a thickness 
of 35 pxa in the embodiment example; other thicknesses 
in the range from 10 \m to 100 |Jm or even thicknesses 
lying outside this range are likewise conceivable. In 
the embodiment example, the data storage mediiim D 
contains twenty plies 10 of the polymer film 11 and has 
an external diameter of approximately 30 max. The height 
of the wound cylinder is 19 mm, A different number of 
plies 10, or different dimensions, are likewise 
possible. The number of windings or plies 10 may be, 
for example, between ten and thirty, but may also be 
greater than thirty. 

The adhesion layers 12 are free from gas bubbles and 
their base substance in the embodiment exan^le is 
acrylate adhesive, to which an absorber dye has been 
admixed in order to make it easier, in the course of a 
write operation, for heat to be emitted locally to an 
adjacent ply 10 of the polymer film 11. Additionally, 
the adhesion layers 12 corrprising a dye which serves 
for storing information by local optical change. In the 
embodiment example , this dye is copper phthalocynanine. 
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which is admixed to the acrylate adhesive in a 
concentration of 0.5 to 1.0% by weight and has a 
preferred absorptivity in the wavelength range around 
65 8 nm. In the embodiment example, the adhesion 
5 layers 12 have a thickness of 23 ptm, preferred layer 
thicknesses being between 1 [Jm and 40 laa.. 

It is conceivable to use phthalocyanine, for example, 
in the adhesion layers 12 both as an absorber dye for 

10 facilitating the local emission of heat to an adjacent 
ply 10 of the polymer film 11 and as dye for storing 
information by local optical change. If the adhesion 
layers 12 are sufficiently thick, in the order of 
magnitude of 20 fim, for example, it is possible in this 

15 case, by focussing a write beam (see below) , to 
determine whether infojrmation is to be deposited in an 
adhesion layer 12 or in an adjacent ply 10 of the 
polymer film 11: if the write beam is focussed in the 
edge region of an adhesive layer 12, i.e., at a site 

20 which is close to a ply 10 of the polymer film 11, this 
leads to local heating in this ply 10 and thus to 
storage of information in the polymer film 11. If, on 
the other hand, the write beam is focussed in the 
middle region of an adhesion layer 12, the closest 

25 sites of the polymer film 11 are not sufficiently 
influenced for information to be stored there, but the 
site in the middle region of the adhesion layer 12 is 
optically changed, and this can be detected by an 
appropriately focussed read beam. With very thin 

30 adhesion layers 12, it is not possible to achieve 
sufficient resolution along the read or write beam by 
focussing; nevertheless, there is a useful application, 
since in this case the dye, in the course of the write 
operation, on the one hand provides for local heating 

3 5 of the polymer 11 and on the other hand is itself 
optically changed, so that the combined change in the 
relevant adhesion layer 12 and the relevant ply 10 of 
the polymer film 11 may be detected with particular 
ease by a read beam. 
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The read/write device S arranged in the interior of the 
winding core comprises a read/write head 20 which can 
be moved axially backward and forward and rotated in 
the directions of the arrows that have been drawn in, 
by means of a mechanism 21. The read/write head 20 
comprises optical elements by means of which a beam of 
light (of wavelength, for example, 630 nm or 532 nm) 
produced by a laser, which is not shown in figure 2, 
may be focussed onto the individual plies 10 of the 
polymer film 11. Furthermore, the read/write head 20 is 
able to focus a beam of light produced by a separate 
laser, and which is absorbed preferentially by the dye 
present in the adhesion layers 12, onto the individual 
adhesion layers 12. Since the read/write head 20 is 
moved by means of the mechanism 21, it is able to scan 
fully all of the plies 10 and adhesion layers 12 of the 
data storage medi\am D. In the embodiment example, the 
data storage medi\im D is stationary. Consequently, 
there is no need for it to be balanced to take account 
of a high rotational speed (and there is also no need 
for it to be unwound or rewound) , in contrast to the 
read/write head 20. For the sake of clarity, the 
elements provided for balancing the read/write head 2 0 
have not been shown in figure 1. The abovementioned 
lasers are located outside of the read/write head 20 
and are stationary; the laser beams are guided into the 
read/write head 2 0 via optical elements. 

For storing or writing information to the polymer 
film 11 of the data storage medixim D, the first of the 
two lasers mentioned in the preceding paragraph is 
operated in the embodiment example with a beam power of 
approximately 1 mW. The laser beam serves in this case 
as a write beam and is focussed onto a preselected 
ply 10 of the polymer film 11, in such a way that the 
beam spot is smaller than 1 pm, the light energy being 
introduced in the form of short pulses of approximately 
10 \xs in duration. The energy of the write beam is 
absorbed in the beam spot, promoted by the absorber in 
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the adjacent acihesion layer 12, which leads to local 
heating of the polymer film 11 and thus to a local 
change in the refractive index and in the reflectivity. 
During the write operation, the write beam is 
defocussed in the plies adjacent to the ply 10 in 
question of the polymer film 11, so that the adjacent 
plies of the polymer film 11 are only slightly heated 
locally and the stored information is not changed 
there. 

Similarly, to store information in an adhesion layer 12 
of the data storage mediiam D, the second of the two 
abovementioned lasers is utilized. Its write beam is 
focussed onto a preselected adhesion layer 12 and may 
likewise be operated in pulsed mode, this being done in 
the embodiment example using pulses with a duration of 
approximately 10 j-is; the initial power of the laser in 
the embodiment example is approximately 1 mW. In the 
beam spot, the dye present in the adhesion layer is 
bleached out. It is also conceivable to operate this 
laser in continuous wave mode {CW mode) . 

In order to read stored information from the data 
storage medium. D, the lasers are operated in continuous 
wave mode (CW mode) . Depending on the stored 
information, the respective read beam focussed onto the 
desired site of the polymer film 11 or of an adhesion 
layer 12 is reflected, and the intensity of the 
reflected beam is detected by a detector in the 
read/write device S . 

The data storage medium may also be of an embodiment 
which cannot be written by the user. In this case it 
contains information units which have been written by 
the manufacturer to the polymer carrier 1 and/or the 
layer 2. In this case, there is no need for a write 
function in the user's data drive. 

Furthermore, the drive may only comprise a read device 
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and, optionally, a write device for reading and, 
respectively writing information from and to the 
polymer carrier 1, respectively. In that case, data 
input into the layer 2 by, for exan^le, the 
manufacturer of the data storage medium or by another 
user, by means of a different drive, cannot be 
recognized, the reason being, for example, that the 
layer 2 are transparent virtually everywhere for the 
frequency range or wavelength range of the read beam 
used. This offers advantages for some applications. 

The information units in the polymer carrier 1 or the 
polymer film 11 have been formed by changing the 
optical properties in an area having a preferred size 
of less than 1 |im. The information may have been stored 
in binary form; i.e., the local reflectivity adopts 
only two values at the site of an information unit. In 
other words, if the reflectivity lies above a fixed 
threshold value, a "1", for example, is stored at the 
site in question on the information carrier, and, if it 
lies below this threshold value or below a different, 
lower threshold value, a "0" is stored correspondingly. 
It is, however, also conceivable for the information to 
be stored in two or more gray stages. This is possible 
if the reflectivity of the polymer film at the site of 
an information unit can be changed in a specific way by 
defined adjustment of the refractive index without 
saturation being reached. In principle, data may be 
stored in the layer 2 and/or in an adhesion layer 12 in 
ways which are analogous to these possibilities. 
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1 . A data storage medium, having an optical 
information carrier which comprises a polymer 
carrier (1), which is set up to store information, 
and, further, as an information storage layer 
independent of the polymer carrier (1) , a layer 
(2) which comprises a dye and can be optically 
changed locally for the puarpose of storing 
inf ormation. 

2. The data storage meditam as claimed in claim 1, 
characterized in that the dye can be at least 
partly bleached out by means of a write beam (3) . 

3 . The data storage medium as claimed in claim 1 or 
2, characterized in that the dye comprises one or 
more of the sxibstances selected from the following 
group : cyanines , phthalocyanines . 

4 . The data storage mediiom as claimed in any of 
claims 1 to 3, characterized in that the 
refractive index of the polymer carrier (1; 11) 
can be changed locally by heating. 

5. The data storage mediiom as claimed in claim 4, 
characterized in that the polymer carrier (1; 11) 
is assigned an absorber which is set up to absorb, 
at least partly, a write beam and to emit the 
generated heat, at least partly, locally to the 
polymer carrier (1; 11) . 

6. The data storage medium as claimed in any of 
claims 1 to 5, characterized in that the 
information carrier is set up so that the 
frequency range of a read beam for reading 
information from the polymer carrier (1) is 
different from the frequency range of a read beam 
for reading information from the dye layer (2). 
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7 . The data storage medium as claimed in any of 
claims 1 to 6, characterized in that the 
information carrier comprises two or more polymer 
carrier plies (10) through which information lonits 
may be read from a preselected polymer carrier ply 
(10) and, optionally, written to a preselected 
polymer carrier ply (10) . 

8. The data storage medium as claimed in claim 7, 
characterized in that there is an adhesion layer 
(12) between each pair of adjacent polymer carrier 
plies (10) . 

9. The data storage medium as claimed in claim 8, 
characterized in that at least one adhesion layer 
(12) is set up as a dye layer which can be 
optically changed locally for the purpose of 
storing information. 

10. The data storage medium as claimed in claim 8 or 
9, characterized in that the refractive index of 
the adhesion layer (12) differs only slightly from 
the refractive index of the polymer carrier (11) . 

11 . The data storage medium as claimed in any of 
claims 1 to 10, characterized in that the polymer 
carrier comprises a polymer film (11) - 

12. The data storage medium as claimed in claim 11, 
characterized in that the information carrier (11, 
12) is woxind in a spiral fashion. 

13. The data storage medium as claimed in claim 12, 
characterized by an optically transparent winding 
core which has a recess in its central region. 

14. The use of a data storage medium as claimed in 
claim 6 in a drive which is attuned to it and 
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comprises a read device and, optionally, a write 
device, the read device operating with a read beam 
whose frequency range is set up only for reading 
information from the polymer carrier (1) but not 
for reading information from the dye layer (2) . 

15. The use of a data storage medium as claimed in 
claim 6 in a drive which is attuned to it and 
comprises a read device (S) and, optionally, a 
write device (S) , the read device (S) operating 
with read beams whose frequency ranges are set up 
for reading information from the polymer carrier 
(11) and for reading information from the dye 
layer (12) . 

16. The use of a data storage medium as claimed in 
claim 13 in a drive which is attuned to it and 
comprises a read device (S) and, optionally, a 
write device (S) , the read device (S) and the 
optional write device (S) being arranged in the 
recess in the central region of the winding core 
and being moved relative to the data storage 
medium (D) , while the data storage mediiom (D) is 
stationary, for the purpose of reading and/or 
writing information. 
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Abstract 



A data storage medi-um has an optical information 
carrier which coirtprises a polymer carrier (1) , which is 
set up to store information, and, additionally, a layer 
(2) . The layer (2) comprises a dye and can be optically 
changed locally for the purpose of storing information. 



(Figure 1) 
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